0-63 mm to 3-31±0-58 mm after ISDN. In four patients with two obstructions in different coronary branches ISDN dilated one without significantly affecting the other lesion. From these data we conclude that ISDN can dilate some coronary artery stenoses but that this response may vary from one site to another even in the same patient.
Administration of nitrates constitutes one of the more important treatments for the relief of angina. The beneficial effect is dually attributed to the reduction of left ventricular preload by venous pooling and afterload by reducing systemic blood pressure.1 2 The combination of these effects results in a decrease in left ventricular volume and wall tension, hence lower myocardial oxygen demand. However, from numerous studies3-6 we have also learned that in man, nitrates dilate epi- isosorbide dinitrate. The portion of the left anterior descending artery from its origin to the apex of the heart and the portion of the right coronary artery from its aortic orifice to the crux cordis were arbitrarily subdivided into a proximal, middle, and distal third. The left circumflex artery between its origin and the most distal obtuse marginal branch was divided into a proximal and a distal half. We compared measurements before and after administration of the nitrates, and in all these segments of normal coronary arteries there was a uniform and significant increase of vessel diameter. After isosorbide dinitrate the calibre of enlargements ranged from 17 to 26 per cent. cent area, isosorbide dinitrate had virtually no effect (group A of Table 2 ). The degree of obstruction before and after isosorbide dinitrate averaged 70±17-3 per cent and 69±17-5 per cent, respectively. The prestenotic diameters showed variable changes after nitrate, ranging between -6 and +27 per cent of the original diameter, but the average increase in prestenotic diameter did not exceed 8 per cent (from 2-82 ±048 mm to 3 05 ±0 43 mm). The average stenotic diameter increased only by 10 per cent (from 145 ±049 mm to 1-59 ±0-51 mm). None of these differences was significant. In contrast, in eight other patients with nine stenoses (group B of Table 2 ) isosorbide dinitrate significantly enlarged the stenotic diameter. In this group the degree of stenosis before the nitrates ranged from 35 to 89 per cent area stenoses and the mean decrease in the degree of stenoses after isosorbide dinitrate was 32±10 per cent. The stenotic diameters increased in all these stenoses and the range varied between + 8 and + 83 per cent (mean 44±22%). The prestenotic segments, however, showed a non-uniform response since the changes in the measured diameters varied between -11 and +50 per cent, but the average increase in prestenotic diameter was only 4 per cent (from 3-17 ±0-63 mm to 3-31 ±058 mm) and not significant. The significant (p <0025) decrease in the average degree of stenosis from 68 ±15-6 to 47 ± 15-6 per cent can therefore unequivocally be attributed to a significant increase of the mean stenotic diameter that enlarged from 1 71 ±0 47 mm to 2 41 ±0 55 mm.
Discussion
Nitrates cause generalised relaxation of vascular smooth muscle. Dilatation of large coronary arteries after administration of nitrates has repeatedly been shown angiographically. In the intact coronary arterial system the resistance to flow is mainly regulated at the precapillary level and is greatly influenced if not completely determined by the metabolic demands of the myocardium. Therefore, dilatation of the "'conduit" vessels should not be a major determinant of coronary blood flow. Our own results examining the effect of nitrates on normal coronary arteries are in complete accordance with those studies previously reported.5 6
In contrast to the uniform dilatation observed in normal coronary arteries after administration of isosorbide dinitrate, a distinctively different response to the same dose of nitrates was observed in patients with coronary artery disease. Though in the majority of coronary artery stenoses the degree of obstruction was not significantly diminished by the nitrates, no less than one-third of the obstructions showed evidence for a significant decrease in the degree of stenosis. In the group without response the absence of a substantial decrease in the degree of stenosis is probably the result of fibrosis and/or calcification of the diseased vessel. Numerous anatomical studies have shown that foci of calcifiation can occur in almost every arteriosclerotic lesion. Calcium deposits develop independently of the severity of coronary stenosis and have sometimes been shown to invade the whole vascular circumference. '2 13 Even in the prestenotic segment, which always appeared normal in our angiographic study, undetectable intramural calcium deposits could resist pharmacological dilatation in spite of adequate relaxation of the vascular smooth muscle.
Most importantly, this study shows that stenoses of any degree and at any site can dilate in response to nitrates. In other words, the chance for a beneficial response to nitrates is as good in a stenosis with high degree of obstruction as in a stenosis with a low degree of obstruction. 
